PP 9 3-036

ADVISORY ON THE USE OF THIS DOCTUHENT

o

The infermation centained in this document haa been developed solely for the

. purpese of providing general guidance to employees of the Goddard space Flight
Canter {GSFC). Thia documeni may be distributed outside GSFC eonly ag a
courtesy to othex government agencies and contractors. Any distribution of
this dccument, or application oOr use of the information contained Merein, is
expressly conditioned upen, and i subject to, the follpwing understandings
and limitations:

(a) Tha information was develeped for general guidance enly and ia
subject to change at any time;

(b} The infermation was develeped under unigee G5PC laboratory conditions
which may differ substantially from ocutside conditionsy

{c} GS8TC does not warzant the mceurzcy of the informetien whea apprlied or
used under other than unigue GSFC laboratory conditions;

{d) Trhe informatisn chould not be construed 35 a representation of
product perfermance by gither GsFC or the mapulacturer;

ie] either the Unitecd States government hor any pers=ocn scting on behalf
of the United Stztes government ABsSumas any liability resulting from
the application or use oI the infermation.



Paramax Systems 4700 Boston Way

Corporation Lanham kT2 20706

Memorandum PARAMAX
. ) A nisys Company
DATE: Fehruary 23, 1893 PPM-93-036
TO: B. Fafaul/f311

FROM: K. Sahu/300.1 K%

SUBJECT: Radiation Report on FAST/MUE
: Part No. S54ACTQI14DMQB {(54AC14)
Control No. 5998
cc: R. Koleckif740.4

T. Miccelis/300.1
A. Sharma/311 ’
Library/300.1 u//ﬂ
L. Cusick/740.4
SMEX, PPM File

A radiation evaluation was performed on 54ACl4 (Hex Inverter) to
determine the total dose tolerance of these partsa. A brief
summary of the test results is provided below. - For detailed
information, refer to Tables T through IV and Figure 1.

The total dose testing was performed using a cobalt=-60 qamma ray
source, During the radiation testing, eight parts were
irradiated under bias (see Figure 1 for. bias configuration), and
two parts were used as control samples. The total dose radiation
levels were 5, 10, 20, 40 and 60 krads¥*, After 60 krads, parts
were annealed at 25°C for 595 hours. The irradiation was then
continued to 100 krads (cumulative).  The dose rate was between
0.15 and 1.05 krads/hour, depending on the total dose level (see
Table II for radiation schedule). Finally the parts were
anhealed for 168 hours at 100°C. After each radiation exposure -
and annealing treatment, parts were'electrically-tested according
to the test conditions and the specification limits** listed in
Table III. ThHese tests included three functional tests at 1.0 -
MHz with Vec = 4.5, 5.0 and 5.5 V.

211 ten parts passed initial (pre-rad) electrical tests. all

eight irradiated parts passed all electrical tests at each

irradiation and annealing level up to and including the 20-krad

irradiation. After the 40-krad irradiation, two parts- (SN 72 and

74) exceeded the maximum specification iimit of 4.0 uwA for ICCH,
with readings of 9.50 and 6.89 uA, respectively, and six parts

- (8N 72, 73, 74, 75, 76 and 77) exceeded the maximum specification

#The term rads, as used in this document, means rads(silicon).
All radiation levels cited are cumulative.
**Thege are manufacturers’ non-irradiated data specification
limits. No post-irradiation limits were provided by the
manufacturer at the tinme these tests were performed. .
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limit of 4.0 uA for ICCL, with readings ranging from 5.26 to
27.73 uA. After the 60-krad irradiation, four parts (SN 72, 74,
75 and 77) failed ICCH, with readings ranging from 4.08 to 15.56
uA, and the same six parts (SN 72 - 77) failed ICCL, with
readings ranging from 7.82 to 41.83 uA.

After annealing for 595 hours at 25°C, all irradiated parts
recovered to within specification 1imits for all test parameters.
All eight irradiated parts continued to pass all electrical tests
at subsequent irradiation to 100 krads.

After a final annealing at 100°C, no rebound effects were
observed.

Table IV provides a summary of the functional test results, as
wall as the mean and standard deviation values for each parameter
after different irradiation exposures and annealing steps.

any further details about this evaluation can be cbtained upeon
request. If you have any questions, please call me at (301} 731-
895H4.

ADVISORY ON THE USE OF THIS DOCUMENT

The information contained in this document has been developed
solely for the purpose of providing general gu1dance to emploveas
of the Goddard Space Flight Center (GSFC). This document may be
distributed outside GSFC cnly as a courtesy to other government
agencies and contractors. Any distribution of this document, or
application or use of the information contained herein, is
expressly conditional upon, and is subject to, the following
understandings and Iimitations:

(a} The information was developed for general gquidance only and -
is subject to change at any time;

(b} The information was developed under unique GSFC laboratory
conditions which may differ substantially from outside -
conditions;

fc) GSFC does not warrant the accuracy of the information when
- applied or used under other than unique GSFC laboratory
conditions;}

(d) The inrormation should not be construed as a representation
of product performance by either GSFC or the manufacturer;

{e) Neither the United States government nor ény person acting .
on behalf of the United States government assumes any llablllty
- resulting from the application or use of the information.
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TABLE I. Part Information

Generic Part Number: B4AC14

Part Humber: 54ACT14DMQOB

FAST /MUE

Control Number: 5998

Charge Number: C23991

Manufacturer: National Semiconductor Corp.
Lot Date Code: 9231A

Quantity Tested: 10

Serial Numbers of

Radiation Samples: 72, 73, 74, 75, 76, 77, 78, 79
Serial Numbers of

Control samples: 70, 71

Part Function: Hex Inverter Schmitt Trigger
Part Technology: CMOS

Package Style: 14-pin DIP

Test Equipment: 5-50

Test Engineer: K. Kim



TABLE ITI. Radiation Schedule for 54AC14

ALL ELECTRICAL MEASUREMENTS WERE FERFORMED AT 25°C.

EVENTS DATE

1) INITTAL ELECTRICAL MEASUREMENTS 01/05/93
2) 5 KRAD TRRADIATION (0.25 KRADS/HOUR) 01/06/93
POST-5 KRAD ELECTRICAL MEASUREMENT 01/07/93
3) 10 KRAD IRRADIATION (0.26 KRADS/HOUR) 01/07/93
POST-10 KRAD ELECTRICAL MEASUREMENT 01/08/93
4) 20 KRAD IRRADIATION {0.15 KRADS/HOUR) 01/08/93
POST=-20 KRAD ELECTRICAL MEASUREMENT 01/11/93
§) 40 KRAD IRRADIATION (1.05 KRADS/HOUR) 01/11/93
POST-40 KRAD ELECTRICAL MEASUREMENT 01/12/93
6) 60 KRAD IRRADTATTION (1.00 KRADS/HOUR) 01/12/93
POST-60 KRAD ELECTRICAL MEASUREMENT 01/13/93
7) 595 HOUR* ANNEALING @25°C 01/13/93
POST=-F9F HOUR ANNEAL ELECTRICAL MEASUREMENT 02/05/93
82) 100 KRAD TRRADIATION (0.57 KRADS/HOUR) 02/05/93
POST=100 KRAD ELECTRICAL MEASUREMENT 0208793
9) 168 HOUR ANNEALING Q100°C# 02/08/53
POST-168 HOUR ANNEAL ELECTRICAL MEASUREMENT 02/16/93

PARTS WERE IRRADIATED AND ANNEALED UNDER BIAS; SEE FIGURE 1.

#Due to malfunction of the ATE, the parts were in annealing for

595 hours, instead of the usual 168 hours.

**High temperature annealing is performed to accelerate-iong term
time dependent effects (TDE), namely, the "rebound" effect due to

the growth of interface states after the radiation exposure. . For
more information on the need to perform thig test, refer to MIL-~

STD-283D, Method 1019, Para. 3.10.1.



Table ITX. Electrical characteristics ¢f 54ACl4
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TABLE IV: Summary of Electrical Measurements After )
Total Dose Exposures and Annealing for 54AC14 1/

Total Dose Exposure {TDE) (krads) Enneal TDE Anneal

Spec. Initial g 10 20 4G 60 525 hrs 1400 LE8 hrs

Lim. /2 @25°C ¥rads @lggec
Parameters min max Jmean sd |mean s&d |mean s4 5d mean sd4 mean sd4 |mean sd
[FUNCl, 1 MHz, 4.5 Vv [PASS BASE PASS EASS
FUNC2, 1 MHz, 5,5 DRSS 5 RESE i3
FUONC3, 1 MHz, 4,5 '
VOH1 /3 V] 4.4 Q &
VOH3 Vi 5.4 * .01 .02
VOHS ¥ Z.86 | .02 .03
VoLl my| © 0 0
VOLS mvi 0 .01 02
IIH uil ~1.4Q 0 ¢
IIL udl ~1.0Q I J
ICCH u o0 ERN 0
ICCL uki o0 YIEN | .04
TFLE na 0 i 16 | +25
TPHL ns| 0 3L 16 (Bl L 1o

1/ The mean and standard deviation values waro calculated over the eight parte irradiated
in thie testing. The control samples remalned constant throughout the testing and are nct
inecluded “in this table,

2/These are manufacturers’ non-irradiated dataz sheat speclificaticon limits. No post-
irradiation limits were provided by the manufacturer at the time the tests were perfaormed.

1/ No significant variation was observed in VOH2-4 or VOL2Z-4 during irradiation and annealing.
Ad¢ltional data are available on regquest.

Radiation sensitive parameters were ICCH and ICCL.
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Table ITTI. PFlectrical characteristics of 54ACl4
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TABLE 1V: Summary of Electrical Measurements After
Total Dose Exposures and Annealing for 54AC14 1/

]

Total Dose Exposure (TDE) (krads) Anneal TDE Anneal
Spec. Initial 5 10 20 40 &0 545 hre 100 168 hre
Lim, /2 ' _ . : @25°C krads @L00°¢C
Parameters min max |mean 54 mean sd |mean ad mean gd i |mean sd
FUNCl, 1 MHz, 4.5 Vv [BASS Phoa DRSS 5 PAGE
FUNC2, 1 MHz, 5.5 V Far PAsS P
FUNC3, 1 KHz, 4.5 V¥V
VOELl /3 Vi 4.4 4.5 0
VOKE3 Vi 5.4 .5 .01 [
VOES Vi3.86{ 5.5 K
YOL1 my O 100 2
YOoL5S my] o 1.65 02
IIK uM -1.0] 2.0 0
I1L undl -1.0\] 1.4 0
ICCE ud o 4.0 L
ICCL udl ¢ 4.0 0
TPLH ngl 0 [11.5 Lis | £
TPHL ng 0 12.5 14 &
1/ The mean and standard deviation valueg were calculated over the eight parts lrradiated

in this tesgting.
included in this table.

The contrcl samples remalined constant throughout the testlng and are not

2/Thesa are manufacturers” non-irradiasted data sheet gpecification limits. No post-

irradiation limits were provided by the manufacturer at the time the teske were performed.

3/ No significant wvariation was observed in VOHZ-£4 aor VOL2-4 during irradiation and annealing.
Adéitional data are available on request.

Radiation sensitive parameters were ICCH and ICCL.
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Figure 1. Radiation Bias Circuit for
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